and T. vindobonense (Tab. 1). We also analyzed stomatal cell length in these species and in diploid T. tenuifolium (the only diploid species in sect. Palustria not found in Poland) to see whether this feature can be helpful in determining ploidy level. The size of stomatal guard cells, a nucleotypic character influenced by nuclear DNA amount (Bory et al., 2008; Hodgson et al., 2010) , is correlated with ploidy level in a range of natural and commercial cytotypes/varieties of different plant species (Speckman et al., 1965; Przywara et al., 1988; Cohen and Yao, 1996; Mishra, 1997; Joachimiak and Grabowska-Joachimiak, 2000) . Chromosome counting is time-consuming and not suited for routine screening of ploidy level in Taraxacum microspecies. A simple, quick and inexpensive method for determining the degree of ploidy would be very useful in studies of this large genus.
We incubated root tips of young seedlings in a saturated water solution of α-bromonaphtalene overnight at 4°C and fixed them in 1:3 acetic alcohol. For chromosome counts the root tips were stained in acetic orcein (according to Golczyk and Joachimiak, 2003) or else hydrolyzed with 1N HCl at 60°C and stained with toluidine blue (according to Grabowska-Joachimiak and Joachimiak, 2002) . For stomatal length measurements, pieces of bottom epidermis removed from the central part of the leaf were ana-lyzed under a Nikon microscope equipped with a Moticam 2000 video camera (Motic China Group, China). Image grabbing and stomatal length measurements used Motic Images Plus software (Motic China Group, China). In each specimen the length of at least 30 stomata were measured. One-way ANOVA was applied to stomatal length measurements (http:// f a c u l t y . v a s s a r . e d u / l o w r y / V a s s a r S t a t s . h t m l , http://www.physics.csbsju.edu/stats/anova_pnp_NGR OUP_form.html). Significance of differences was checked with the F-test and Tukey test.
CHROMOSOME NUMBERS
Taraxacum paucilobum Hudziok, 2n = 24, 25. This most common representative of sect. Palustria in Poland has been studied cytologically by several authors. Eutriploid chromosome number 2n = 3x = 24 in T. paucilobum was reported (as T. austrinum) by Małecka (1970 Małecka ( , 1972 Małecka ( , 1973 from Poland and by Kirschner and Štěpánek (1985) from the Czech Republic. Grzesiuk et al. (2008) found hypertriploid number 2n=26 in representatives of T. paucilobum from two stands in Poland, and Małecka (l.c.) 2n=25 for plants described by her as T. austrinum f. minor. The occurrence of hypertriploidal forms in T. paucilobum is interesting and deserves further study, particularly since that phenomenon has also Fig. 1a ). This is the first chromosome count for this species. Taraxacum belorussicum is of uncertain taxonomical position. Herbarium specimens of the species collected in Poland had been assigned to the T. belorussicum by the author of the species description, Valery Tikhomirov (Belarus). Jan Štěpánek, who saw the specimens, believes that they probably represent an unknown male-sterile line of T. dentatum Kirschner & Štěpánek. The taxonomic differentiation of T. belorussicum and T. dentatum requires further studies.
Taraxacum subdolum Kirschner & Štěpánek, 2n = 24 . This is the first chromosome count for this species from Poland. The triploid chromosome number of the examined seedlings was in accordance with previous results given for this species (Kirschner and Štěpánek, 1992) . The complicated range of the species involves the Czech Republic and Slovakia, and a dispersed distribution in eastern Germany, northern Austria and southern Poland. In Czuchów the species T. subdolum reaches its northern range limit.
Taraxacum udum Jordan, 2n = 24 (Fig. 1b) . In Poland the species is present in a single and very isolated stand located ~1000 km from the closest stands in western Germany (Schmid, 2002) . Małecka (1981) reported chromosome number 2n=24 for T. udum but the description of the herbarium specimen placed by the author differs significantly from the original description of T. udum and seems to be a mistaken determination.
Chromosome numbers and stomatal length in Taraxacum 119 F Fi ig g. . 1 1. . Mitotic chromosomes of T. belorussicum, 2n=24 ( (a a) ), T. udum, 2n=24 ( (b b) ), T. trilobifolium, 2n=24 ( (c c) ) and T. portentosum, 2n=32 ( (d d) ). a,c -acetic orcein, b,d -toluidine blue. Bar = 5 μm.
Taraxacum trilobifolium Hudziok, 2n = 24 (Fig. 1c) . This is the first report of a triploid chromosome number for this species. Kirschner and Štěpánek (1985) gave a tetraploid count for plants from Germany. T. trilobifolium occurs in two morphological forms previously described as separate species: T. trilobifolium (Hudziok, 1967) and T. hemiparabolicum (Hudziok, 1969) . Possibly they differ in chromosome number. Different ploidy levels have only exceptionally been noted in Taraxacum microspecies (T. freticola, 2n=16 and 24; Grzesiuk et al., 2008) . In some other apomicts, co-occurring sexual and apomictic biotypes commonly form hybrid swarms and populations of mixed ploidy levels (Krahulcová et al., 2009) .
Taraxacum bavaricum Soest, 2n = 24. This is the first chromosome count for this species from Poland. Kirschner and Štěpánek (1985) reported the same triploid chromosome number for this species for plants from the Czech Republic. T. bavaricum is a species from Central Europe; its compact range includes eastern Germany, the Czech Republic, Austria and Slovakia (Kirschner and Štěpánek, 1998; Schmid, 2002) . In Poland it reaches its eastern range limit. The species developed two forms: one that produces pollen and one that does not. The one analyzed here is the latter form.
Taraxacum portentosum Kirschner & Štěpánek, 2n = 32 (Fig. 1d) . This is the first chromosome count for this very rare species. It is known from single sites in the Czech Republic and Slovakia (Kirschner and Štěpánek, 1998) and from a few stands in eastern Poland (Marciniuk and Marciniuk, 2006) .
Taraxacum vindobonense Soest, 2n = 32. The chromosome number of the examined seedlings is in accord with previous results given for this species (Małecka, 1972; Kirschner and Štěpánek, 1998; Grzesiuk et al., 2008) .
Taraxacum brandenburgicum Hudziok, 2n = 32. This is the first chromosome count for this species from Poland. The tetraploid chromosome number of the examined seedlings matches a previous result given for this species (Kirschner and Štěpánek, 1985) .
STOMATA SIZE
The analyzed group of taxa was heterogenous in respect of stomatal size (Tab. 1, Fig. 2a ) (F-test, P<0.0001), and the triploid species formed a group with smaller (26.07-28.50 μm) and larger (30.24-31.11 μm) stomata. Pairwise comparisons between the four distinguished groups (2x, 3x with smaller stomata, 3x with larger stomata, 4x) ( Fig. 2b ) showed significant differences between them (Tukey test, P<0.01). Although pooling of data according to the three ploidy levels showed a gradual increase in stomata size (Fig. 2c) , caution is needed in using stomata measurements for determining ploidy in the analyzed group. In pairwise comparisons of species, the differences between T. bavaricum and two tetraploid species, T. portentosum and T. vindobonense, and between T. paucilobum (3x) and T. tenuifolium (2x), were not significant (Tukey test). F Fi ig g. . 2 2. . Stomatal lengths in analyzed species ( (a a) ) and different ploidy levels ( (b b, , c c) ). . a a -group means with 95% confidence intervals: A -T. tenuifolium (2x), B -T. paucilobum (3x), C -T. belorussicum (3x), D -T. subdolum (3x), E -T. udum (3x), F -T. trilobifolium (3x), G -T. bavaricum (3x), H -T. portentosum (4x), I -T. vindobonense (4x), J -T. brandenburgicum (4x); 2x -diploid (A), 3x -triploids (B-G), 4x -tetraploids (H-J), 3xS -triploids with small stomata (B-D), 3xB -triploids with large stomata (E-G).
